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ABSTRACT 
The varying oxygen permeability of rigid gas permeable materials 
continues to be a primary concern among contact lens manufacturers. 
Manufacturers promote that more oxygen permeability leads to greater 
comfort, and less corneal edema. In this study, Paraperm EW, a moderatly 
high Dk lens, and Polycon II, a relatively low Dk lens were clinically 
evaluated for patient comfort, corneal edema, related changes in corneal 
curvature, and any refractive changes. Both objective clinical data and 
subjective patient responses were used to determine whether the current 
low Dk lenses are as effective as the higher Dk lenses for daily wear. 
Fourteen subjects were fit with a pair of Paraperm EW lenses and a pair of 
· Polycon II lenses, of which ten subjects completed the study. One lens 
from each pair was worn on each eye. Following a period of two months 
the lens types were reversed so that each eye had worn each type of lens 
for two months. No significant difference was seen between either of the 
lens materials with respect to objective clinical data and subjective 
preference. The results, therefore, indicate very little difference between 
the low Dk material and the higher Dk materials with respect to corneal 
thickness changes, corneal curvature or refractive changes, or patient 
preferences over the four months of the study. 
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INTRODUCTION 
The genesis of contact lenses dates as far back as 1508 A.D. when 
Leonardo da Vinci first sketched and described several forms of contact 
lenses. (1) Contact lens materials at this time and periods thereafter were 
very crude and their compatability with the human eye was severely 
limited. Today, many contact lens materials (plastics) have become 
available which show very favorable compatability with the eye. In order 
to be compatable and still correct the refractive error of the person 
wearing the lens, the contact lens while on the cornea of the eye must 
allow the cornea to continue functioning as a healthy transparent tissue. 
Oxygen supply and removal of metabolic wastes from the cornea are two 
very important related factors in maintaining the health of the cornea. 
Rigid Gas Permeable (RGP) contact lenses have developed as an 
alternative to soft contact lenses which have inherent physiological 
inadequacies, two of which have been stated above. The development of 
RGP materials will allow normal functioning of the cornea for both daily 
wear and extended wear. In recent years significant research interest has 
been directed towards the development of daily wear RGP contact lenses. 
Investigators have acheived favorable results using these lenses since 
they posess a high oxygen transmissibility (Dk/L), (transmission of 
oxygen/ unit thickness of RGP material). The oxygen permeability of a 
lens is quantified as Dk (cm2/sec)(ml 02/ml X mmHg). 
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EOP (equivalent oxygen percentage) is based upon the difference in the rate 
of oxygen uptake by the cornea before and after a lens is worn. (2,3) This 
paper deals with a clinical comparison between two different RGP contact 
lens materials (Polycon II, and Paraperm EW) and their effects of the 
cornea based on their difference in Dk/L. 
Adverse eye health complications seen with soft EW lenses led to the 
developm9nt of high Dk RGP extended wear lens material which in part was 
an effort to provide a safer option for interested patients, even better 
than low Dk lenses on a daily wear basis. ( 4) Benefits of these materials 
include clarity of vision, wettability, durability, oxygen permeability, 
ease of care, rigidity, and optical homogeneity. {5) Better tear flow under 
rigid gas permeable lenses, compared to soft lenses, results in more 
effective removal of tear debris from behind the lens. In addition, the gas 
permeable lenses last longer and are available in a wider variety of 
custom designs than soft lenses. {6) 
Research done by Brien Holden's group at the Cornea & Contact lens 
Research Unit (CCLRU) in Australia sets new criteria for safe daily wear 
at a minimum Dk/L of 24 x 10-9. The equivalent oxygen percentage{EOP) 
of this is 9.9 °/o versus the minimal corneal oxygen need of 2-5% , 
previously recommended by Mandell. Most importantly is the Zero Residual 
Swelling requirement of the cornea, that being a Dk!L of 34.3 or an EOP(%) 
of 12.1 %. (? ,S,9) 
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Edema can be revealed as a central clouding of the cornea when 
performing an examination with a biomicroscope. Also associated with 
this edema is a change in the thickness of the cornea; the thickness of the 
cornea will tend to increase with the onset of edema. The average 
thickness of the human cornea is approximately 0.506mm +l-0.04mm 
according to Mandell. (1 0) Thickness of the cornea is usually monitored 
with the use of a pachometer. 
It is the aim of current research to develop RGP lens materials which 
have even higher Dk values than those of today while still maintaining the 
proper structural designs for these lenses. Currently there are many 
manufactures of RGP materials offering a wide variety of Dk values in 
hopes of designing a lens which offers the best possible physiological fit 
and design. 
The higher Dk Paraperm EW rigid contact lenses have been stated by 
the manufacturer to eliminate or reduce corneal edema and thus increase 
comfort and provide maximum visual acuity while maintaining lens 
durability.(11 ) But according to Orsborn, there was no evidence from his 
study that increasing the lens transmissibility had any effect on 
comfort. (S) Significant corneal edema was not observed in any patient 
wearing Polycon II lenses, and patient's response was that of comfort. 
(12,13,14) 
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It should be noted that Holden and Fatt both have shown the nominal 
57 Dk!L of Paraperm EW has been revised to an effective Dk/L of 27, or 
about 50o/o less, as seen with some other contact lens materials. Reasons 
for this difference in transmissibility when measuring with the cathode, 
include a boundary layer effect of a small tear layer at the surface of the 
material, and edge leakage around the cathode from membranes on its side 
and not just above it. (15, 16) 
RGP high Dk lens materials are considerably more difficult to 
machine and polish and thus optical quality may be less than expected, 
based of course on lab quality control. (17) Rengstorff does state that 
these lenses can be modified and polished when necessary.(18) The 
increased flexibility of some higher Dk materials can also decrease vision 
on astigmatic corneas. However, increasing the center thickness to 
overcome this problem results in decreased comfort. Lens flexure can also 
be a problem with Polycon II lenses. (19) With the addition of hydrophilic 
components to overcome the negative effects of increased silicone for 
increased permeability comes the added problems of attracting proteins 
and potential breakdown of the surface (cracking). (17) 
Studies done on Paraperm EW also indicate that the major advantages 
of these lenses over other rigid gas permeable lenses are a high Dk, initial 
comfort, quick adaptation, and minimal complications. (18) Practical 
advantages such as less breakage or loss occurs with extended wear use, 
due to less handling. Also they are an attractive alternative for patients 
with astigmatism and myopia, when soft lenses and refractive surgery are 
not desirable. (6) 
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Polycon II lenses have been reported to be slightly more comfortable 
than Paraperm EW lenses, but many other characteristics such as corneal 
staining, and surface debris did not match up to that of Paraperm Ew.<20> 
Thus, for optimum results, including maximal patient comfort, it is 
essential to take lens thickness into account, Dk/L as well as Dk when 
evaluating oxygen transmissibility through a contact lens, daily wear or 
extended wear. (21 ,3) As this investigation was intended to confirm, past 
studies when performed on a daily wear basis, have indicated very little 
difference between the low Dk material and the higher Dk materials with 
respect to corneal thickness changes, corneal curvature or refractive 
changes. <22) 
Finally, choice of lens material should be based on factors other than 
Dk alone. Considerations that may be compromised with the higher Dk 
materials must be taken into account. (22) 
EXPERIMENTAL DESIGN 
This clinical investigation was designed to compare physiological and 
refractive changes that occur from wear of Paraperm EW and Polycon II 
contact lens materials. Lenses were fit on the corneas of fourteen 
subjects randomly selected from the Pacific College of Optometry as well 
as the public, of these ten subjects completed the study. One lens from 
each company was worn on each eye for two months. 
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Then the lens materials were reversed and worn for two more months 
so that each eye had worn a lens from each company. A number of 
measurements were made at each visit which monitored: 1) Corneal 
curvature, 2) Corneal thickness, 3) Subjective comfort criterion, 4) 
Refractive status. 
Paraperm EW (Paragon), a high Dk lens material is a thermoset 
copolymer derived from siloxane and methyl methacrylate. Polycon II 
(Sola), a low Dk lens material is a coplymer of random cross linked units 
of silicone and methyl methacrylate. Physical properties of the two lenses 
are as follows: (11 ,23) 
Polycon II paraperrn EW 
Material pasifocon C silafocon A 
Oxygen permeability (35°C) 12 X 10·11 Dk 56 X 10-11 Dk 
Wetting angle 45° 26° 
Refractive Index 1.480 1.475 
Each patient was first given a complete refractive and ocular health 
examination. In addition, the patients were screened for any 
contraindications for contact lens wear. (11 ,23) Data describing the 
patients completing the study is as follows: 
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PATIENT PROFILE 
SEX 1\UMBER PERCENTAGE 
Male 4 40% 
Female 6 60% 
Totals 10 100% 
AGE 1\UMBER PERCENTAGE 
18-21 2 20% 
21-25 7 70% 
26-32 1 10% 
Totals 10 100% 
PREVIOUS CL EXPERIENCE NJMBER PERCENTAGE 
None ~ 20% 
PMMA&SCL 3 30% 
RGP&SCL 2 20o/o . 
SCL 2 20% 
PMMA 1 10% 
Totals 10 100°/o 
REFRACTIVE ERROR NUMBER OF EYES PERCENTAGE 
Simple Myopia 7 35°/o 
Myopic Astigmat 12 60% 
Simple Hyperopia 0 0% 
Hyperopic Astigmat 1 5% 
Totals 20 100% 
ASIGMATIC K ORIENTATION NUMBER OF EYES PERCENTAGE 
Spherical 0 0% 
WTR 18 90% 
ATR 1 5% 
Oblique 1 5% 
Totals 20 100% 
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CORNEAL ASTIGMATISM NUMBER OF EYES PERCENTAGE 
(Diopters) 
0.00-0.25 2 10% 
0.37-0.75 8 40% 
0.87- 1.25 4 20% 
1.37-2.00 3 15% 
2.12- UP 3 15% 
Totals 20 100o/o 
Each subject was fitted with diagnostic lenses to obtain a "best fit" 
of comfort, central/slightly high positioning, minimal apical clearance, 
and minimal lag. (11 ,23) The contact lens parameters of those subjects 
completing the study are as follows: 
LENS PARAMETERS MEAN RMK3E 
Base Curve (mm) 7.88 7.60 to 8.60 
Center Thickness (mm) .15 .12 to .23 
Overall Diameter (mm) 9.00 9.00 ONLY 
Power (Diopters) -2.82 +1.50 to -5.75 
At the time of dispensing, previous contact lens wearers continued 
wear with no loss of their daily wearing time and those patients new to 
hard contact lens wear were given a wearing schedule. This consisted of 
gradually building up their wearing time beginning with four hours the 
first day and increasing wear two hours every other day up to a daily wear 
basis to meet their needs. Any necessary modifications were done to the 
lenses following one week of wear. Patients were then seen for progress 
exams every other week for four months with the lens materials being 
reversed after the first two months so that each eye had worn a lens of 
each type. 
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Following each two month rotation the lenses parameters were measured 
to monitor any changes from the originally measured parameters. In 
addition, at each progress examination any adverse subjective symptoms 
were noted. 
Solutions used for the contact lens care regimen were Allergan LC-65 
daily cleaner & Wet-N-Soak for rinsing, disinfecting and storage. The 
patients \"rere also instructed to use Allergan ProFree/GP Enzymatic 
Cleaner at least once a week. 
Each progress evaluation consisted of the following: 
1. Visual Acuities* ( 20' distance, 10-15 foot candles illumination). 
2. Retinoscopy. 
3. Keratometry. 
4. Sphero-cylinder over refraction.* 
5. Sphere over refraction.* 
6. Lens off refraction.* 
7. Pachometry (monitor changes in corneal thickness). 
8. Biomicrocopy (eye health/edema, fluorescein patterns, staining). 
9. Subjective comfort criteria form. 
*Performed monocularly and binocularly. 
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Instruments used in the study were: 
1. Bausch and Lomb Greens Phoroptor. 
2. Marco projector chart & American Optical projector slides. 
3. Humphrey Auto Keratometer. 
4. Diagnostic Concepts Biomicroscope( Haag Streit, No. 29043), and 
Apple lie (enhanced) computer with Contact Lens Research Software 
fo:" Pachometry. 
5. Mentor Biomicroscope ( Model No. 253). 
RESULTS 
Of the fourteen subjects that began the study, ten subjects completed 
100% of the study. Of the four subjects that did not finish the study, two 
were due to lack of motivation, the third from losing a lens which could 
not be replaced in time, and a fourth was due to a broken lens during 
modification which again could not be replaced in a timely fashion for 
continuous wear. 
Data pertaining to age, refractive error, previous contact lens 
experience, percentage of study completed, and reasons for withdrawal 
from the study for all subjects are listed in Table 1. 
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Data for the Keratometric findings are listed in Table 2, and the 
results are summarized below. The Kf is the flattest meridian, and Delta 
K is the difference between the two meridians of the eye. The two 
summaries below are based on the change in Kf and Delta K from the initial 
to the final findings for each patient completing the study. 
CHANGE IN THE FLATTEST KEBA!OMETBY BEADING 
Change in Kf (Diopters) 
.00 to .25 
.37 to .50 
.62 to .75 
Paraperm EW 
75o/o 
25% 
0% 
CHANGE IN DELTA K* 
Change in Delta K (Diopters) 
.00 to .25 
.37 to .50 
.62 to .75 
Paraperm EW 
75% 
20% 
5°/o 
Polycon II 
70% 
20°/o 
10o/o 
Polycon II 
75% 
15o/o 
100/o 
*Delta K is the difference between the two Keratometry readings of 
an eye. 
PAGE12 
Data for the change in corneal thickness was drawn from the 
pachometry results and are found in Table 3. Below is a summary of that 
data based on the initial and final findings for all subjects completing the 
study. The summary is presented as a percentage of change in thickness 
from wear of each type of lens. 
PERCENT CHANGE OF CORNEAL THICKNESS 
Thickness Change(%) Paraperm EW Polycon II 
-9.0 to -6.1 5% 0% 
-6.0 to -3.1 15% 5°/o 
-3.0 to -0.1 25% 25% 
o.o to +3.0 35% 55o/o 
+3.1 to +6.0 20% 10% 
+6.1 to +9.0 0% So/o 
The lens off refractive status for all subjects completing the study is 
found in Table 4. The table contains initial and final sphere-cylinder 
findings, as well as any change in refraction which is listed as equivalent 
spheres. Below is a summary for the percent change in lens off refraction, 
and is given for both lens types. 
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CHANGE IN LENS OFF REFRACTION (EQUIVILANT SPHERE) 
Change in Refraction( Diopters) Paraperm EW Polycon II 
.00 to .25 55o/o 80°/o 
.37 to .50 30% 5% 
.62 to .75 15°/o So/o 
.87 to 1.00 0% 5o/o 
1.12 to 1.50 0% So/o 
The results for the Subjective Comfort Evaluation questionaire given 
to each subject at each progress exam are listed in Table 5. A summary 
listed as a percentage of preference is below. 
SU8JECTIVE LENS PREFERENCE 
Polycon II Paraperm EW Either/Or 
SUBJECTIVE 20% 40% 40% 
AVERAGE DAILY WEARING TIME: 14.25 HOURS/DAY 
DISCUSSION 
Our findings tend to support our initial hypothesis: that there would 
be minimal change in the physiology of the subjects corneas when 
comparing the two materials. The fact that the Paraperm EW RGP material 
has a significantly higher Dk than that of the Polycon II would tend to 
suggest just the opposite with respect to it's effect on the cornea. 
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The big advantage of the Paraperm EW material is that it has been 
approved by the FDA as an extended wear RGP lens due to it's material 
characteristics, while Polycon II has not. 
This study, however, was performed on a daily-wear basis so both 
lenses were worn equal times throughout the day, and one would expect no 
significant difference between the lenses. An exception is that any 
modificatk>ns done to the lenses would be difficult if not impossible to 
duplicate between both sets of lenses. The fact that the lenses were 
fabricated by two different Manufacturers presents additional variables. 
Our guidelines for clinical significance were based on a change in 
flattest keratometric measurement of more than 0.500, a change in delta k 
of more than 0.500, a change in lens off refraction of more than 0.500, and 
a change in corneal thickness of more than 5.0%. (3) 
There were several small changes which occurred in some of the 
subject's corneas that were considered normal. Several of the subjects 
experienced a small decrease in their total refractive error within 0.25 to 
0.50 diopters, which is considered to be an asset of wearing RGP lenses, 
and not an adverse change. This change was no doubt due to changes in the 
shape of the cornea as was confirmed by measurments with the 
keratometer. 
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Changes in cornal thickness among subjects throughout the study 
were very small and remained relatively stable except in the case of 
corneal edema. The greatest percentage of corneal thickness changes were 
seen in the range of 0.00% - +3.0% with the eye wearing the Polycon II 
lens. Occasional edema resulted during the initial fitting of both lenses 
during both phases of the study. This was most likely due to initial 
improper lens modifications, but was remediated with further 
modifications to the lenses peripheral architectures. The greatest 
percentage of change in keratometric findings fell within the range of 
0.000- 0.250, and was equally distributed between both materials. 
Greater keratometric changes were seen in small percentages, but only 
with the Polycon II material. Lens off refraction changes between the two 
materials showed the greatest percentage in the range of 0.000-0.250 
with Polycon showing a higher percentage of change. Comparison of 
changes in delta k between the two materials reveal very similar results 
with no significant difference in incidence. Analysis of the subjective 
comfort criterion shown that subjects #1 , #11 , and #14 had a strong 
preference for Polycon II lens material. Subjects #3 and #4 had a strong 
preference for Paraperm EW lens material. The remaining five subjects had 
no preference. 
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CONCLUSION 
One of the primary purposes of this experiment is to enhance our 
clinical skills in the area of RGP contact lenses. Our research design and 
methodology is quite redundant with respect to past research in the area 
of RGP contact lens study; however, it was not the intent of this study to 
break new experimental ground, but rather reconfirm some of the present 
theories. Our hypothesis was indeed supported by our experimental data; 
that there should be no real difference between these two RGP materials 
with respect to the integrity of the cornea. It would seem that the Polycon 
II and the Paraperm EW RGP contact lenses both provide the Doctor and the 
patient with a high degree of satisfaction. 
From the investigator's viewpoint, we are happy to see that there are 
no long term corneal compromises with these two different materials. 
Subjects are very satisfied with their lenses as they have provided them 
with clear, comfortable vision. Any noticeable differences between lens 
materials is assumed to be due to inconsistencies in modification and fit 
of the lenses and not due to the difference in the Dk between the two lens 
materials. We were unable to choose a superior lens based on the data we 
have collected. 
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Table 1 SUBJECT DATA 
SUBJECT N3E. REFRACT. ERROR O.D. REFRACT. ERROR O.S. PREV. C.L WEAR %COMPLETE REASON FOR 
WITHDRAWAL 
1 24 +2.25-1.50x165 -2.00-.25x075 R.G.P. 100 
2 23 -2.00-2.25x01 o -2.25-. 75x175 HVmJCE.. 100 
3 24 -4.00-1.50x170 -3 .25-. 75x025 PMMA 100 
4 21 -1.25 SPH. -1.50 SPH. 1\DE 100 
5 24 -3. 75-1.25x170 -4.25-1.50x175 l-fVIR)GEL 30 MOTIVATION 
6 18 -1 .25-.50x085 -1. 75-.25x080 1\DE 100 
7 24 -6.25-.25x01 o -4.50-.25x180 H'rtHXE.. 100 
8 23 -5.50 SPH. -5.50 SPH. H'rtHXE.. 100 
9 22 -6.25 SPH. -5.50 SPH. J-MR)G8_ 80 BRJKELENS 
1 0 24 -3. 75-.50X180 -3.50-.50X175 HVmJCE.. 20 LOST LENS 
1 1 32 -2. 00-.50X180 -1.75-.50X180 1\DE 100 
1 2 25 -2.00-.50X055 -1.75-.50X145 J-MR)G8_ 100 
1 3 24 -1.00 SPH. -1.25 SPH. H't'tRXE.. 20 MOTIVATION 
1 4 23 -2.50-.50X035 -2.50-.25X160 1-MHXB.. 100 
TABLE 2 Kf AND DELTA K PP= Paraperm Ew PC= Polycon II 
SUBJEC EYEILENS INITIAL KF FINALKF CHANGEKF INITIAL DELTA K FINAL DELTA CHANGE DELTA I 
1 OD/PP 41.25 D. 41.50 D. +0.25 D. -2.25 D. -2.00 D. +0.25 D. 
1 OS/ PC 42.00 D. 42.50 D. +0.50 D. -0.50 D. -1.00 D. -0.50 D. 
1 OD/PC 41.50 D. 42.00 D. +0.50 D. -2.12 D. -2.00 D. +0.12 D. 
1 OS/PP 42.75 D. 42.50 D. -0.25 D. -0.75 D. -1.00 D. -0.25 D. 
2 OD/PC 42.25 D. 41.50 D. -0 .75 D. -2.75 D. -2.12 D. +0.62 D. 
2 OS/PP 42.25 D. 41.75 D. -0.50 D. -1.00 D. -0.87 D. +0.12 D. 
2 ODIPP 42.12 D. 42.12 D. 0.00 D. -1.00 D. -1.00 D. 0.00 D. 
2 OS/PC 41.75 D. 41.50 D. -0.25 D. -1.37 D. -1.50 D. -0.12 D 
3 OD/PP 43.00 D. 43.25 D. +0.25 D. -1.75 D. -1.50 D. +0.25 D. 
3 OS/PC 42.75 D. 42.75 D. 0.00 D. -2.50 D. -2.50 D. 0.00 D. 
3 OD/PC 43.00 D. 42.87 D. -0.12 D. -2.00 D. -2.12 D. ·-0.12 D. 
3 OS/PP 42.87 D. 43.25 D. +0.37 D. -2.50 D. -1.75 D. +0.75 D. 
4 OD/PP 45.00 D. 44.50 D. -0.50 D. -0.50 D. -0.50 D. 0.00 D. 
4 OSIPC 44.50 D. 44.25 D. -0.25 D. -0.50 D. -0.75 D. -0.25 D. 
4 OD/PC 44.50 D. 44.87 D. +0.37 D. -0.75 D. -0.12 D. +0.62 D. 
4 OS/PP 44.25 D. 44.50 D. +0.25 D. -0.87 D. -0.50 D. +0.37 D. 
6 ODIPP 42.75 D. 42.25 D. -0.50 D. -0.50 D. -0.75 D. -0.25 D. 
6 OS/PC 43.00 D. 42.25 D. -0.75 D. -0.50 D. -0.75 D. -0.25 D. 
6 OD/PC 42.50 D. 42.75 D. +0.25 D. -0.87 D. -0.50 D. +0.37 D. 
6 OS/PP 42.75 D. 42.50 D. -0.25 D. -0.75 D. -0.75 D. 0.00 D. 
7 OD/PP 43.00 D. 43.00 D. 0.00 D. -1.00 D. -0.50 D. +0.50 .D 
7 OS/PC 43.00 D. 42.50 D. -0.50 D. -1.00 D. -1.25 D. -0.25 D. 
7 OD/PC 43.00 D. 43.00 D. 0.00 D. -0.75 D. -0.75 D. 0.00 D. 
7 OS/PP 43.00 D. 42.75 D. -0.25 D. -0.75 D. -1.00 D. -0.25 D. 
8 OD/PC 42.37 D. 42.50 D. +0.12 D. -0.50 D. -0.75 D. -0.25 D. 
8 OS/PP 42.37 D. 42.50 D. +0.12 D. -1.00 D. -1.00 D. 0.00 D. 
8 OD/PP 42.25 D. 42.25 D. o.oo D. -0.50 D. -0.50 D. 0.00 D. 
8 OS/PC 42.50 D. 42.25 D. -0.25 D. -0.50 D. -0.75 D. -0.25 D. 
11 OD/PC 42.75 0. 43.00 D. +0.25 0. -1.50 D. -1.25 0. +0.25 D. 
1 1 OS/PP 42.75 D. 42.50 0. -0.25 0. -1.50 0. ·1.50 0. 0.00 D. 
1 1 OD/PP 42.67 D. 42.75 D. +0.12 D. -0.87 D. -1.25 D. -0.37 D. 
11 OSIPC 42.67 D. 42.75 D. +0.12 D. -2.00 D. -1.50 D. +0.50 D. 
12 OD/PC 42.75 D. 42.50 D. -0.25 D. -0.25 0. ·0.25 0. 0.00 D. 
12 OS/PP 42.75 0. 42.50 D. -0.25 D. -0.25 D. -0.50 D. -0.25 D. 
12 ODIPP 43.00 D. 42.75 D. -0.25 D. -0.12 D. -0.25 D. ·0.12 D. 
12 OS/PC 42.75 D. 42.50 D. -0.25 D. -0.50 D. -0.75 D. ·0.25 D. 
14 ODIPP 43.50 D. 43.25 D. ·0.25 0. ·0.50 D. -1.00 0. -0.50 0. 
14 OSIPC 43.25 D. 43.25 D. 0.00 D. -1.00 D. -1.25 D. ·0.25 D. 
14 OD/PC 43.50 D. 43.62 0. +0.12 D. -1.00 D. -1 .00 D. 0.00 D. 
14 OS/PP 43.50 D. 43.87 D. +0.37 D. -1.25 D. ·1.12 D. +0.12 D. 
Kf '"' Flattest keratometry reading Delta K "' Difference between the two keratometry readings of an eye 
TABLE 3 PACHOMETRY DATA PP= Paraperm EW PC= Polycon II 
SUBJECT EYE/LENS INITIAL (mm.) FINAL (mm.) PERCENT CI-WJGE 
1 OD/PP 0.530 0.497 -6.20% 
1 OSIPC 0.532 0.501 -5.90% 
1 00/PC 0.507 0.508 0.20% 
1 OS/PP 0.506 0.508 0.40% 
2 OD/PC 0.483 0.484 0.20% 
2 OS/PP 0.486 0.491 1% 
2 OD/PP 0.489 0.500 2.20% 
2 OSIPC 0.491 0.506 3% 
3 00/PP 0.492 0.505 2.60% 
3 OSIPC 0.501 0.511 2.00% 
3 OD/PC 0.511 0.501 -2% 
3 OS/PP 0.509 0.505 -1.80% 
4 OD/PP 0.491 0.496 1% 
4 OSIPC 0.4QR n 498 nof.. 
4 OD/PC 0.506 0.507 0.20% 
4 OS/PP 0.508 0.505 -0.18% 
6 OD/PP 0.486 0.481 -1.1 0% 
6 OSIPC 0.475 0.492 3.50% 
6 OD/PC 0.490 0.492 0.40% 
6 OS/PP 0.487 0.486 -0.31% 
7 OD/PP 0.495 0.512 3.40% 
7 OSIPC 0.502 0.506 0.80% 
7 00/PC 0.503 0.521 3.58% 
7 OS/PP 0.505 0.510 0.99% 
8 00/PC 0.515 0.502 -2.60% 
8 OS/PP 0.516 0.507 -1.80% 
8 OD/PP 0.507 0.531 4.70% 
8 OSIPC 0.525 0.519 -2.40% 
1 1 00/PC 0.467 0.48 2.70% 
1 1 OS/PP 0.518 0.488 -5.80% 
1 1 00/PP 0.511 0.494 -3.40% 
1 1 OSIPC 0.522 0.535 2.40% 
1 2 OD/PC 0.457 0.451 -1.40% 
1 2 OS/PP 0.461 0.473 2.60% 
1 2 OD/PP 0.471 0.491 4.20% 
1 2 OSIPC 0.467 0.479 2.52% 
1 4 OD/PP 0.499 0.519 4% 
1 4 OSIPC 0.502 0.545 8.50% 
1 4 00/PC 0.520 0.515 -1% 
1 4 OS/PP 0.536 0.512 -5.50% 
TABLE 4 LENS OFF REFRACTION PP= Paraperm EW PC= Polycon II 
SUBJECT EYE/LENS INITIAL FINAL EOUIV. SPH. CHANGE 
1 OD/PP +2.25 -1.50 X 160 +3.00 -1.50 x165 +0.75 D. 
1 OS' PC -2.00 - 0.25 X 075 -1.25 -0.50 X 075 +0.62 D. 
1 OD/PC +3.00 -1.50 X 165 +2.75 -1.50 x165 -0.25 D. 
1 OS/PP -1.00 - 0.50 X 075 -1.25 - 0.50 X 075 -0.25 D. 
2 OD/PC -2.00 - 2.25 X 010 -2.25 -1.25 X 012 +0.25 D. 
2 OS/PP -2.25 - 0.75 X 175 -1.75 - 0.50 x160 +0.37 D. 
2 OD/PP -2.50 - 0.75 X 015 -2.50 - 0.75 X 015 0.00 D. 
2 OSIPC -1.75- 0.50 X 160 -1.75 - 0.50 x155 0.00 D. 
3 OD/PP -4.00 - 1.50 X 170 -3.75 -1.50 x170 +0.25 D. 
3 OSIPC -3.25 - 0.75 X 025 -4.00 - 2.25 X 012 -1.50 D. 
3 ODIPC -4.50 - 0.75 X 165 -4.00 - 1.25 X 170 +0.25 D. 
3 OS/PP -3.50 - 2.00 X 015 -4.25 - 2.00 X 020 -0.75 D. 
4 OD/PP -1.25 sphere -0.75 - 0.25 X 11 0 +0.37 D. 
4 OS' PC -1.50 sphere -1.25 - 0.25 X 075 +0.12 D. 
4 OD/PC -0.75 - 0.25 X 110 -1.00 sphere -0.12 D. 
4 OS/PP -1.25 sphere -1.25 sphere 0.00 D. 
6 OD/PP -0.75 sphere -1.25 sphere -0.50 D. 
6 OSIPC -1.00 sohere -1.25 sohere -0.25 D. 
6 OD/PC -1.00 - 0.25 X 180 -1.00 - 0.25 X 165 0.00 D. 
6 OS/PP -1.50 - 0.50 X 180 -1 .25 sphere +0.37 D. 
7 OD/PP -6.50 sphere -6.00 - 0.50 X 180 +0.25 D. 
7 OSIPC -4.50 sphere -4.75 - 0.50 X 180 -0.50 D. 
7 OD/PC -6.00 - 0.50 X 180 -6.00 - 0.50 X 170 0.00 D. 
7 OS/PP -4.75 - 0.25 X 180 -4.75 - 0.25 X 170 0.00 D. 
8 OD/PC -5.50 sphere -5.50 - 0.50 X 090 -0.25 D. 
8 OS/PP -5.50 sphere -5.50 - 0.50 X 090 -0.25 D. 
8 OD/PP -5.25 sphere -5.00 sohere +0.25 D. 
8 OSIPC -5.25 - 0.50 X 090 -5.25 - 0.50 X 090 0.00 D. 
1 1 OD/PC -2.00 - 0.50 X 180 -2.00 - 0.25 X 012 +0.12 D. 
1 1 OS/PP -1.75 - 0.50 X 180 -1.50 sphere +0.50 D. 
1 1 OD/PP -2.25 sphere -2.00 - 0.25 X 180 +0.12 D. 
1 1 OSIPC -2.00 sphere -1 . 75 sphere, +0.25 D. 
1 2 OD/PC -2.00 - 0.75 X 040 -2.25 - 0.50 X 060 -0.12 D. 
1 2 OS/PP -1.75 - 0.75 X 145 -2.00 sphere +0.12 D. 
1 2 OD/PP -2.25 - 0.50 X 060 -2.25 - 0.25 X 062 +0.12 D. 
1 2 OSIPC -2.00 sphere -2.00 sphere 0.00 D. 
1 4 00/PP -2.50 - 0.50 X 035 -3.25 - 0.75 X 008 -0.62 D. 
1 4 OSIPC -2.50 - 0.25 X 160 -3.25 - 0.75 X 155 -1.00 D. 
1 4 ODIPC -3.25 - 0.25 X 030 -3.50 - 0.25 X 015 -0.25 D. 
1 4 OS/PP -3.25 - 0.75 X 155 -2.75- 1.00 X 145 +0.37 D. 
TABLE 5 SUBJECTIVE LENS PREFERENCE 
SUBJECT AVE. DAILY NO. OF PARAPERM POLYCCX\111 EITHER/OR 
WEARING TIME EVALUATIONS 
1 13.0 HOURS 7 EXAMS 20% 70% 10% 
2 16.5 HOURS 9 EXAMS 5% 5% 90% 
3 16.0 HOURS 8 EXAMS 60% 10% 30% 
4 12.0 HOURS 11 EXAMS 55% 5% 40% 
6 15.0 HOURS 9 EXAMS 25% 25% 50% 
7 16.5 HOURS 7 EXAMS 0% 20% 80% 
8 11.0 HOURS 9 EXAMS 0% 0% 100% 
1 1 10.5 HOURS 9 EXAMS 0% 90% 10% 
1 2 18.0 HOURS 9 EXAMS 0% 0% 100% 
1 4 14.0 HOURS 9 EXAMS 0% 55% 45% 
APPENDIX 1 
Submission to Institutional Review Board 
I. PROJECT TITLE 
A clinical comparrison between two rigid gas per·meable 
contact lenses on the eye, based on oxygen 
transmissibi 1 ity <DK/L). 
I I • ABSTRACT 
In recent years significant research interest has been 
directed toward the developement of gas permeable 
contact lenses for use on a daily wear basis. 
Investigators have achieved favorable results using 
these lenses since they possess a high oxygen 
transmissibility <Dk/L), and have demonstrated 
favorable corneal interactions. 
This study will attempt to compare such 
characteristics with two different gas permeable 
contact lenses. A total of fifteen subjects will 
be fit with the Polycon II <GP>, and the B&L GP-26, 
each design fitting to be seperated by three months. 
Periodic exams wi 11 attempt to monitor the visual/ 
corneal status of the subjects. 
III. LOCATION OF THE PROJECT 
The entire project will be conducted at the Pacific 
University College of Optometry located at Pacific 
Avenue in Forest Grove, Oregon. 
IV. PROJECT OVERVIEW 
The project wi 11 involve approximately fifteen 
subjects. The selection of the subjects will be based 
on their visual status as well as their motivation 
expressed toward the project. 
Examination of the subjects will consist of 1) an 
entire ful 1 visual examination, 2> a contact lens 
fitting examination, 3) a contact lens dispensing 
session and 4) follow-up examinations. App2oximately 
8-10 follow-up examinations will be conducted on each 
subject to monitor and evaluate their visual status. 
The subjects will adhere to a prescribed contact lens 
wearing schedual and a contact lens care regimen. 
Data collected during each examination will be 
documented and will include visual acuity, refraction, 
corneal curvature, corneal thickness, endothelial 
photographs, comfort criterion, and contact lens fit. 
Careful observation utilizing the biomicroscope will 
be conducted to detect any possible eye injury or 
complication due to contact lens wear. All detected 
injuries or complications will be documented and 
treated in accordance with standard optometric 
procedures. 
The study is schedualed from November 1, 1987 to 
September 1, 1988. This will allow atleast seven+ 
months of contact lens wear. At the end of the 
project, each subject will recieve the contact lenses 
that they have been wearing <2 prs.>, at no cost as 
compensation. The subject~s project information will 
be held in the strictest confidence. The advisor for 
this project is Dr. James Peterson. 
V. RISKS 
The major risks to the subjects will be adverse 
corneal reactions through the wear of the contact 
lenses, or to the solutions used in conjunction with 
the lenses. Possible corneal reactions include, but 
are not 1 imited to abrasions, swelling, dry eyes, 
allergic reactions, and growth of new blood vessels 
in the cornea. These reactions may in the worst case 
lead to the loss of the affected eye. 
Injury to the eyes during the visual examination can 
occur, and changes in visual acuity, refractive error, 
corneal shape and corneal thickness may occur with the 
wear of the contact lenses. 
VI. PROCEDURES TO AVOID RISKS 
1. Through careful examination and supervision of 
each subject, complications to the eyes will be 
identified and remediated in accordance with 
standard optometric procedures. 
2. The instrumentation to be used in the examination 
and fitting of each subject are used in standard 
contact lens procedures and are deemed safe and 
reliable. 
3. The intent of this proposed study is to document 
changes in visual acuity, refractive error, 
corneal shape and thicKness due to wearing of the 
contact lenses. It is expected that the use of 
these contact lenses will not lead to any 
degradation of these parameters. 
VII. INFORMED CONSENT FORM 
1. INSTITUTION 
A. TITLE OF PROJECT: Comparative study of rigid gas 
per•eable contact lenses. 
B. PRINCIPAL INVESTIGATORS: Timothy C. Neitzke 359-9250 
Timothy L. Tello 359-9599 
Vance E. Ankrum 359-4530 
C. ADVISOR: Dr. James Peterson 357-6151, ext.2314 
D. LOOCATION: Pacific University College of Optometry 
2043 College Way 
Forest Grove, Oregon 97116 
E. DATE: October, 1987--------ftay, 1988 
2. DESCRIPTION OF PROJECT 
This project is designed to compare the effects of two 
different rigid gas permeable contact lens •aterials. 
Lenses will be fit on the corneas of the eyes and a 
number of measurements will be made at each visit. These 
measurements will include but are not liaited to: 
1. Change in corneal curvature 
2. Corneal thickness 
3. Eye Photography 
4. Patient comfort criterion 
3. DESCRIPTION OF THE RISKS 
The risks in this project are the same as for a regular 
contact lens fitting and followup. There have in the 
past been infrequent reports of irritation of the eye, 
corneal swelling, corneal abrasions, new blood vessel 
growth in the cornea, and allergic reactions to the 
solutions. The risk of complication is minimal, and the 
lenses to be used in this investigation are dispensed 
routinely by optometrists. You will also meet with the 
experimenters to verbally discuss these possible risks. 
4. DESCRIPTION OF BENIFITS 
The study will provide the clinician and the subject with 
valuable information on fitting characteristics as well 
as physiological effects of rigid gas permeable contact 
lens materials. Use of these rigid gas 
permeable contact lenses may improve your visual acuity 
and help stabilize your refractive error. All patients 
who finish the project will recieve free of charge, both 
pairs of gas per•eable contact lenses they have worn. 
5. COMPENSATION AND MEDICAL CARE 
If you should becoae injured in this experi•ent, it is 
possible that you will not recieve co•pensation or 
medical care fro• Pacific University, the experiaenters. 
or any organizations associated with this investigation. 
All reasonable care and precaution will be used to 
prevent injury. 
6. ALTERNITIVES ADVANTAGEOUS TO SUBJECTS 
The wearing of spectacles or soft contact lenses may be 
more advantageous to you. 
7. OFFER TO ANSWER ANY INQUIRIES 
The investigators will be happy to answer any questions 
that you may have at any time during the course of the 
study. If you are not satisfied with any ans~ers you 
have recieved, please call Dr. A.R. Reinke at 357-6151, 
Err. 2276. 
During your participation in the study you are not a 
clinic patient for the purpose of the research and all 
questions should be directed to the researchers and/or 
the faculty advisor who will be solely responsible for 
any treatment (except an eaergency>. 
8. FREEDOM TO WITHDRAWL 
You are free to withdraw! your consent and to discontinue 
participation in this project or activity at any time 
without prejudice to you. 
I have read and understood the above. I am 18 years of 
age or older <or this form is signed for me by a parent 
or quardian). 
PRINTED NAI!E 
SIGNED 
ADDREss----------·--···-------------------------------------
cfify __________________ STATE _________ zi? ___________ PHONE ______ _ 
DATE . 
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PACIFIC UNIVERSITY INSTITUTIONAL REVIEW BOARD 
PROJECT DISPOSITION FORM 
A clinical comparison between two different rigid gas permeable contact 
PROJECT TITLE: lens materials on the eye, based on oxygen transmissibility (DK/L) 
PRINCIPAL INVESTIGATOR(Shrimothy c. Neitzke I Timothy L I Tello & vance E I Ankrum 
FACULTY SUPERVISOR($): Dr. James Peterson 
The IRB met on 11-5-87 and made the following decision regarding this project. 
by mail 
t. APPROVAL rzr 
This project is approved based on the materials furnished by the principal inveniyatodsl. Copies of all Informed 
Consent and/or Model R1luses must be r~tained by the principal investigatodsl and upon completion of the pro-
ject delivered to the Director of Research for permanent storage. Failure to deliver these releases at the comple-
tion of the project may c:ausa personal legal liability for the principal investigator(s). Any occurrence of injury 
(physical, psychological, et.c.) to a subject or any significant change in research design must be reported to the 
Chairperson of the IRB immediately. 
2. APPROVAL WITH MODIFICATIONS REQUIRED D 
The general concept of this project is acceptable as are supporting materials. The I RB requests the following 
modifications be made and reviewed with the Chairperson of the IRB .. If modifications are acceptable, hlhe 
will sign and date below. The projec:t is then approved and subjec:t to the conditions stated under item 1 above. 
(Human subjecu may not be used until the Chairperson signs below.) 
Required Modifications 
Modifications Accepted 
.Dato ------------(CIYirperson, IRBJ 
3. DISAPPROVED 0 
Because of the reasons listed below, the IRB cannot approve of the use of human subjects in this project. The 
principal inv•stigatl)r(s) may c:orrect the problems and resubmit the project to the IRB or may request to appear 
in person at an IRB meeting to explain the project more fullv. 
Reasons for Disapproval 
Chairperson, lAB Date ~~~~!-4-f.L.4hL..f-1--
APPENDIX 3 
SUBJECTIVE CONTACT LENS EVALUATION POR" 
INVESTIGATOR: 
1. Research Project Information 
A. Title of Project: A comparative study of rigid gas 
permeable contact lenses. 
B. Principal Investigators: Timothy C. Neitzke 359-9250 
Timothy L. Tello 359-9599 
Vance E. Ankrum 359-4530 
C. Advisor: James E. Peterson, O.D. 
D. Location: Pacific University College of Optometry 
E. Date: November 1, 1987 to September 1, 1988 
2. The lens located on each eye is? 
Polycon II: R L Paraperm EW: R L 
3. Do you notice any difference in the comfort of these two 
lenses? 
If yes, explain the difference: --------------- ------- --
Do your eyes ever get red throughout the day? _________ _ 
Which eye gets red? __ _________ _ 
After how many hours of wearing the lenses does this 
redness occur? 
What do you do when this happens? 
4. How many hours a day do you wear these lenses? _________ _ 
What time of day do you normally put the lenses on? _____ _ 
~hat are reasons for putting the lenses on later in the 
day? ----------------------------------------------------
What are the reasons for removing lenses early? ________ _ 
5. Is your vision clear and sharp through each eye? 
Right eye? --------------------------------------
Left eye? 
Are things blurry when wearing your glasses after 
removing the lenses? 
If blurry, is the right, left, or both eyes blurry? 
How long does the blurriness last? 
6. How many times throughout the day do you use lubricating 
--
solution? 
What are the times of the day when it is used? ____ _ 
7. Which lens do you prefer? Right Lett 
8. Are you satisfied with the overall fit and performance of 
the lenses? 
9. What do you dislike most about these lenses? 
10. Comments: 
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